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DESCRIPTION 

FUNGUS HAVING ACTIVITY OF CONTROLLING DISEASE OF GRAMINEOUS PLANT, 
CONTROLLING AGENT USING THE SAME, METHOD OF CONTROLLING AND 
BIOLOGICAL MATERIAL 

[..Technical Field] 
[ 0001] 

The present invention relates to a fungus having activity of 
controlling damages caused by an infectious disease in a Gramineous 
plant, and a controlling agent , a controllingmethod, andabiological 
material using the fungus as an active ingredient. In more detail, 
the present invention relates to a fungus having activity of 
controlling fungal disease and bacterial disease occurring at the 
raising of rice plant seedlings, and a controlling agent, a 
controlling method, and a biological material using the fungus as 
an active ingredient. 

[ Background Art] 
[ 0002] 

As the damages caused by diseases during the raising of 
Gramineous plant seedlings, diseases caused by fungi such as 
Gibberella fujikuroi, Cochliobolus miyabeanus, and Pyricularia 
oryzae; and bacterial diseases caused by bacteria such as 
Burkholderia glumae, Burkholderia plantarii, and Acidodovorax 
avenae can be given. To control those diseases, a seed disinfectant , 
a soil drenching agent , a soil treatment agent , and a foliage spraying 
agent after greening are considered as effective, and a chemical 
pesticide is used alone or chemical pesticides are used in combination . 



For the diseases caused by fungi, highly effective EBI fungicides 
are used. For the diseases caused by a bacterium, an oxolinic acid 
or a copper (II) hydroxide is used. However, there arise some cases 
where stable effects may not be expected because of the appearance 
of resistant bacteria each having reduced sensitivity against those 
fungicides. Moreover, waste water of chemical pesticides has to 
be processed after the use thereof, resulting in problems such as 
burden on workers and costs required therein. 
[ 0003] 

From said viewpoint, studies on biocontrol utilizing 
microorganisms, which are assumed to exhibit lower environmental 
burden than a chemical pesticide, have been progressed in recent 
years, and parts of them have been put into practical use. For 
controlling the above-mentioned seed-borne diseases, Patent 
Document 1 discloses a non-pathogenic Pseudomonas glumae, which 
is effective for the disease caused by Burkholderia glumae, and 
Patent Document 2 discloses that Erwinia carotovora having lost 
its pathogenicity is effective for controlling the disease caused 
by Burkholderia plantarii. Meanwhile, Patent Document 3 describes 
Pseudomonas sp. which is effective for diseases caused by 
Burkholderia glumae, Burkholderia plantarii, and Gibberella 
fujikuroi, and Non-patent Document 1 describes Pseudomonas 
aureof aciens which is effective for diseases caused by Burkholderia 
glumae and Burkholderia plantarii. 

Meanwhile, Patent Document 4 discloses a microorganism 
belonging to the genus Trichoderma, which is effective for fungal 
disease caused by GijbJberella fujikuroi, Pyricularia oryzae, or the 
like, and Patent Document 5 discloses a microorganism belonging 
to the genus Trichoderma, which is effective for a bacterial disease 
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caused by Burkholderia plantarii. 

While biocontrol generally utilizing a microorganism 
has been realized, however, controlling agents which are effective 
with a low administration amount, and which exhibit less 
environmental burden have been desired. However, even for the 
biological pesticides utilizing those microorganisms, it was 
difficult to control the damages caused by diseases such as fungi 
disease and bacteria disease and attain stable effects comparable 
to chemical pesticides. 

Patent Document 1: JP-A-04-295407 

Patent Document 2: JP-A-06-087716 

Patent Document 3: JP-A-09-124427 

Patent Document 4: JP-A-11-225745 

Patent Document 5: JP-A-11-253151 

Non-patent Document 1: "Biological Pesticide Test Score in 
1999" (Japan Plant Protection Association, January 2000) 

[ Disclosure of the Invention] 
f Problem to be solved by the Invention] 
[ 0004] 

In view of the above circumstances, the present inventors have 
made studies to establish a stable technology for controlling 
seed-borne diseases of Gramineous plants, which is less fear of 
bringing a resistant bacterium into appear, and is highly safe to 
environment. As a result, they have found out a specific fungus 
having activity of controlling fungal disease and bacterial disease 
occurring during the raising seedling of the Gramineous plants, 
and thus have completed the present invention. 
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[ Means for solving the Problem] 
[ 0005] 

The present invention relates to a fungus which is effective 
for seed-borne diseases of Gramineous plants, has activity of 
controlling fungal and bacterial diseases occurring during the 
raising seedling of the Gramineous plants, and belongs to the genus 
Penicillium or the genus Talaromyces or Eupenicillium which is the 
teleomorph of the genus Penicillium. 

(1) A fungus, which has activity of controlling an infectious 
disease of a Gramineous plant, and belongs to the genus Penicillium 
or the genus Talaromyces or Eupenicillium which is a teleomorph 
of the genus Penicillium. 

(2) The fungus according to the above item (1) , in which the 
fungus is Penicillium verruculosum. 

(3) The fungus according to the above item (1) , in which the 
fungus is Penicillium aculeatum. 

(4) The fungus according to the above item (1), in which the 
fungus is Eupenicillium reticulisporum. 

(5) A Penicillium sp. B-453 (FERM BP-08517) . 

(6) A Talaromyces sp. B-422 (FERM BP-08516) . 

(7) An Eupenicillium reticulisporum B-408 (FERM BP-08515) . 

(8) An agent for controlling a disease of a Gramineous plant 
containing as an active ingredient at least one strain of the fungus 
according to any one of the above items (1) to (7) . 

(9) The agent for controlling a disease of a Gramineous plant 
according to the above item (8), in which the agent has activity 
of controlling both a fungal disease and a bacterial disease occurring 
at raising of a rice seedling. 

(10) A method of controlling a disease of a Gramineous plant 
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comprising using the agent for controlling a disease of a Gramineous 
plant according to the above item (8) or (9) . 

(11) A biological material treated with the agent for 
controlling a disease of a Gramineous plant according to the above 
item (8) or (9) . 

(12) The biological material according to the above item (11) , 
in which the biological material is a soil for raising a seedling 
of a Gramineous plant. 

(13) A plant seed treated with the agent for controlling a 
disease of a Gramineous plant according to the above item (8) or 
(9). 

f Effects of the Invention] 
[ 0006] 

According to the present invention, there is provided a 
biological pesticide, which is safe for environment, human, and 
livestocks, and has high controlling effect, thereby being capable 
of contributing to organic cultivation using reduced amounts of 
chemical pesticides. A microbial pesticide utilizing an 
antagonistic fungus of the present invention reduces economic losses 
of the farmers suffered from the occurrence of diseases in rice. 
The controlling effect equivalent to that obtained by a chemical 
pesticide can be obtained, while effectiveness against a resistant 
bacterium by which particular pesticides have lost their effects 
can be expected. In addition, the employment of the biological 
pesticide as an alternative for a chemical pesticide enables to 
reduce the release of chemical substances to environment. 

[ Best Mode for carrying out the Invention] 
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[ 0007] 

The fungus, which has activity of controlling a fungal or 
bacterial disease occurring at the raising seedlings of a Gramineous 
plant, used in the present invention includes funguses belonging 
to the genus Penicillium, and microorganisms belonging to the genera 
Talaromyces and Eupenici Ilium which is the teleomorph of the genus 
Penicillium. 

t 0008] 

Examples of the microorganism belonging to . the genus 
Penicillium preferably include Penicillium verruculosum and 
Penicillium aculeatum, and more preferably Penicillium sp. B-453. 
Note that, the present strains were deposited in International Patent 
Organism Depositary, National Institute of Advanced Industrial 
Science and Technology, Tsukuba Central 6, 1-1-1 Higashi, Tsukuba, 
Ibaraki, Japan on October 20, 2003 (FERM BP-08617). 

[ 0009] 

Furthermore, an example of the microorganism belonging to the 
genus Eupenicillium preferably includes Eupenicillium 
reticulisporumB-40B . Note that, the present strains were deposited 
in International Patent Organism Depositary of National Institute 
of Advanced Industrial Science and Technology, Tsukuba Central 6, 
1-1-1 Higashi, Tsukuba, Ibaraki, Japan on October 20, 2003 (FERM 
BP-08515) . 

[ 0010] 

In addition, an example of the microorganism belonging to the 
genus Talaromyces preferably includes Talaromyces sp. B-422. Note 
that, the present strains were deposited in International Patent 
Organism Depositary of National Institute of Advanced Industrial 
Science and Technology, Tsukuba Central 6, 1-1-1 Higashi, Tsukuba, 
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Ibaraki, Japan on October 20, 2003 (FERM BP-08516) . 
[ 0011] 

For instance, Talaromyces sp. B-422 is a microorganism which 
was isolated from a rice seedling. Talaromyces sp. B-422 grows well 
in a PDA medium, and forms conidia and gymnothecia like the genus 
Penicillium. The conidia grow to unicellular, short-elliptic forms, 
forming chains. Ascospores are elliptic and have rough to spinous 
surfaces . 

[ 0012] 

Eupenicillium reticulisporum B-408 was also isolated from a 
rice seedling. Eupenicillium reticulisporum B-408 grows well in 
a PDA medium and forms conidia like the genus Penicillium. The 
conidia grow to unicellular, spherical and subspherical forms, 
forming chains. 

[ 0013] 

Penicillium sp. B-453 was also isolated from a rice seedling. 
Penicillium sp. B-453 grows well in a PDA medium and forms conidia 
like the genus Penicillium. The conidia grow to unicellular, 
spherical and subspherical forms, forming chains. 

[ 0014] 

Those microorganisms were identified as described above by 
virtue of the fact that the microorganisms exhibited the same 
properties on a medium, morphological properties, and physiological 
properties as those shown by the corresponding species of fungi, 
respectively. Those microorganisms have extremely excellent 
activity of controlling the fungal of bacterial disease occurring 
during the raising seedling of a Gramineous plant as described below . 

In addition, those microorganisms proliferated by known means 
such as culture with a material such as bran, static culture in 
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a solid medium, liquid culture may be used, and the microorganisms 
are not limited particularly by the kinds of medium, culture 
conditions, and the like. 
[ 0015] 

In the present invention, the amount of the fungus to be used 
is appropriately selected depending on the form of formulation, 
the application method, the crop and location to which the fungus 
is applied, the kinds of disease to which the fungus is applied, 
or the like. However, the fungus is desirably used in the range 
of 1 x 10 2 to 1 x 10 n /ml of spore concentration, and preferably 
1 x 10 4 to 1 x 10 8 /ml. 

[ 0016] 

The agent for controlling a disease of a Gramineous plant of 
the present invention contains as an active ingredient a culture 
solution or suspension of those microorganisms. The culture 
solution or suspension may be used without any modification. 
Alternatively, the microorganisms are mixed with, for example, a 
solid or liquid carrier and then a commonly-used additive or other 
aid is added thereto as required, to thereby prepare a formulation. 

[ 0017] 

The controlling method utilizing the agent for controlling 
a disease of a Gramineous plant of the present invention can be 
performed in a manner such that a seed of a Gramineous plant is 
dressed, smeared, or sprayed with the agent. Alternatively, the 
method can be carried out by: soaking the seed of a Gramineous plant 
in a suspension of those microorganisms; or introducing a suspension 
containing those microorganisms or cells into a soil and then mixing 
the whole, or sparging the suspension or cells to a Gramineous plant 
itself in a farm field to spray foliages. 
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[ 0018] 

Further, the agent for controlling a disease of a Gramineous 
plant of the present invention does not interfere with other agents 
for controlling a disease of a plant when used in combination. For 
example, an insecticide, a nematicide, a miticide, a herbicide, 
a plant growth stimulator, a synergist, or the like can be used 
simultaneously together with the agent of the present invention 
after mixing or without mixing. 

[ 0019] 

The agent for controlling a disease of a Gramineous plant of 
the present invention is effective for a disease occurring in a 
Gramineous plant . Examples of the disease to be effectively treated 
include diseases caused by, but not limited to, Burkholderia 
plantarii, Burkholderia glumae, Acidodovorax avenae, Erwinia 
herboicola, Pseudomonas fuscovaginae, Xanthomonas campestris pv. 
oryzae, Pyricularia oryzae, Gibberella fujikuroi, and Cochliobolus 
miyabeanus. 

[ 0020] 

Furthermore, a biological material of the present invention 
is exemplified by a soil for raising seedling of a Gramineous plant, 
a medium for raising seedlings (such as rock wool) , or a nursery 
box for raising seedling of a Gramineous plant which are treated 
with the controlling agent of the present invention. 

Hereinafter, the present invention will be specifically 
described with reference to formulation examples and test examples, 
however the present invention is not limited to these examples. 
[ Test Example 1: Efficacy to "Bakanae" disease caused by Gibberella 
fujikuroi] 

[ 0021] 
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Using infected rice seeds (cultivar: Tangin-bozu) which have 
been naturally infected by Gibberella fujikuroi, efficacy of 
Penicilliumsp. B-453 (FERM BP-08517) , Eupenicillium sp. B-408 (FERM 
BP-08515), and Talaromyces sp. B-422 (FERM BP-08516) on the disease 
by means of seed treatment were investigated. Each strain was 
cultured in a PDA medium at 25°C for 10 days, and spores thereof 
were suspended in sterilized water to prepare a spore suspension 
having a predetermined concentration. The seeds infected by 
Gibberella fujikuroi were soaked in the spore suspension of the 
antagonistic fungi in a bath ratio of 1:1 for 24 hours and then 
the seeds were dipped (ratio of seeds to suspension is 1:1) at 30°C 
for 3 days. After that, 5 g of dry seeds equivalent per pot were 
sown (each section has 3 replications) in a nursery box (10 x 15 
cm) for raising seedling loaded with a commercial granulated soil 
for raising seedling (brand name: Kumiai granulated soil) . Then, 
the seeds were germinated at 30 °C for 3 days and were grown in a 
glass green house thereafter. After 21 days from the sowing, ratios 
of incidence of seedlings in each test section were investigated 
to calculate preventive values 

t 0022] 
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[ Table 1] 



Strain 


Spore 
concentration 

(cells/ml) 


Number of 
investigated 
seedlings 


Ratio of 
damping-off 
seedlings 

% 


Ratio of 
elongated 
seedlings 

% 


Ratio of 
diseased 
seedlings 

% 


Preventive 
value 


B-422 


1.0x10 6 


567 


0.0 


0.5 


0.5 


99.4 


B-453 


1.0 x10 6 


568 


0.0 


0.7 


0.7 


99.2 


B-408 


1.0 x 10 s 


538 


0.0 


5.0 


5.0 


94.4 


No 

treatment 




509 


0.8 


89.1 


89.9 


0.0 



Tested Seed: Tangin-bozu (harvested in 2001, naturally infected seeds) 
Seed treatment: 24 hours-dipping 
Seed soaking: 15°C for 4 days 
Stimulation of germination: 30°C for 1 day 
Germination: 30°C for 3 days 



[Text Example 2: Efficacy to rice seedling bright caused by 
Burkholderia plantarii] 
[ 0023] 

Using infected seeds (cultivar: Nihonbare) to which 
Burkholderia plantarii has been inoculated during the flowering 
period, Efficacy of Talaromyces sp. B-422 (FERM BP-08516) on the 
disease by means of seed treatment were investigated. The method 
of culturing the strain and the method of treating the seed are 
same as those in Test Example 1. 

10 g of dry seeds equivalent per pot were sown (each section 
has 3 replications) in a nursery box (10 x 15 cm) for raising seedling 
loaded with a commercial granulated soil for raising seedling (brand 
name: Kumiai granulated soil) . After 14 days from the sowing, each 
test section was investigated for the onset and progression of the 
disease using the following disease index. The results are shown 
in Table 2. 
[ Disease index] 
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0: no incidence, 1: no damped-off seedling while some whitened 
seedlings exist, 2: damping-of f seedlings are 25% or less, 
3: damping-of f seedlings are 25 to 50%, 4: damping-of f seedlings 
are 50 to 80%, 5: damping-of f seedlings are 80% or more (almost 
all the seedlings are blighted) 



[ 0024] 
[ Table 2] 



Strain 


Spore 
concentration 
(cells/ml) 


Average 
disease 
index 


Average 
preventive 
value 


B-422 


1.0x10 7 


1.2 


73 


No 

treatment 




4.3 


0 



Tested seed: H13 Nihonbare (seeds inoculated during the flowering period) 

Seed treatment date: April 2 f 2003 

Seed soaking: 1 5°C for 4 days 

Stimulation of germination: 30°C for 1 day 

Germination: 30°C for 3 days 

Investigation: 10 days after sowing 

[ Test Example 3 : Efficacy to rice seedling rot caused by Burkholderia 
glumae] 

[ 0025] 

Using infected seeds (cultivar: Nihonbare) to which 
Burkholderia glumaehas inoculated under reduced pressure, efficacy 
of Talaromyces sp. B-422 (FERM BP-08516) on the disease by means 
of seed treatment were investigated. The method of culturing the 
strain and the method of treating the seed are same as those in 
Test Example 1. 

10 g of dry seeds equivalent per pot were sown (each section 
has 3 replications) in a nursery box (10 x 15 cm) for raising seedling 
loaded with a commercial granulated soil for raising seedling (brand 
name: Kumiai granulated soil) . After 14 days from the sowing, each 
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test section was investigated for the onset and progression of the 
disease using the following disease index. The results are shown 
in Table 3. 
[ Disease index] 

0: no incidence, 1: no damped-off seedling while some browning 
and partially damping-of f seedlings exist , 2: damping-off seedlings 
are 25% or less, 3: damping-of f seedlings are 25 to 50% , 4: damping-off 
seedlings are 50 to 80%, 5: damping-off seedlings are 80% or more 
(almost all the seedlings are damped-off) 

[ 0026] 



[ Table 3] 



Strain 


Spore 
concentration 
(cells/ml) 


Average 
disease 
index 


B-422 


5.6 x10 7 


0.0 


No 

treatment 




1.0 



Tested seed: Nihonbare (harvested in 2001, inoculated Burkholderia glumae under 

reduced pressure) 

Seed treatment: 24 hours-dipping 

Seed soaking: 15°C for 4 days 

Stimulation of germination: 30°C for 1 day 

Germination: 30°C for 3 days (in a seedling raising apparatus) 

Disease investigation: 10 days after the sowing 

[Test Example 4: Efficacy to rice seedling sheath blight caused 
by Acidodovorax a venae] 
[ 0027] 

Using infected seeds (cultivar: Nihonbare) to which 
Acidodovorax a venae has inoculated under reduced pressure, efficacy 
of Eupenici Ilium sp. B-408 (FERM BP-08515) on the disease by means 
of seed treatment were investigated. The method of culturing the 
strain and the method of treating the seed are same as those in 
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Test Example 1. 

10 g of dry seeds equivalent per pot were sown (each section 
has 3 replications) in a nursery box (10 x 15 cm) for raising seedling 
loaded with a commercial granulated soil for raising seedling (brand 
name: Kumiai granulated soil) . Then, the seeds were germinated at 
32 °C for 3 days and were grown in a glass green house thereafter* 
After 21 days from the seeding, ratios of infected seedlings in 
each test section were investigated to obtain preventive values. 
The results are shown in Table 4. 

[ 0028] 



[ Table 4] 



Strain 


Spore 
concentration 

(cells/ml) 


Number of 
investigated 
seedlings 


Ratio of 
diseased 
seedlings 
(%) 


Preventive 
value 


B-408 


1.0 x10 8 


1196 


2.9 


72.4 


No 

treatment 




1054 


10.6 


0.0 



Tested seed: Koshihikari (harvested in 1999, inoculated A. avenae MAFF3301505 

under reduced pressure) 

Seed soaking: 15°C for 4 days 

Stimulation of germination: 30°C for 1 day 

Seeding: dry seeds 10 g equivalent/pack 

Germination: 32°C for 3 days 

Investigation: 17 days after sowing 

[ Test Example 5: Efficacy to rice seedling blast causedby Pyricularia 
oryzae] 

[ 0029] 

Using infected seeds (cultivar: Sasanishiki) which has been 
naturally infected by Pyricularia oryzae, efficacy of Talaromyces 
sp. B-422 (FERM BP-08516) on the disease by means of seed treatment 
were investigated. The method of culturing the strain and the method 
of treating the seed are same as those in Test Example 1. 
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10 g of dry seeds equivalent per pot were sown (no replication) 
in a nursery box (10 x 15 cm) for raising seedling loaded with a 
commercial granulated soil for raising seedling (brand name: Kumiai 
granulated soil) . Then, the seeds were germinated at 32°C for 4 
days and were grown in a glass green house thereafter. After 21 
days from the seeding, ratios of infected seedlings in each test 
section were investigated to obtain preventive values . The results 
are shown in Table 5. 

[ 0.030] 



[ Table 5] 



Strain 


Spore 
concentration 

(cells/ml) 


Number of 
investigated 
seedlings 


Ratio of 
diseased 
seedlings 

(%) 


Preventive 
value 


B-422 


1.0 x10 7 


292 


10.3 


58.4 


do. 


1.0 x10 6 


319 


11.0 


55.5 


do. 


1.0 x10 6 


316 


13.6 


44.9 


No 

treatment 




312 


24.7 


0.0 



Tested seed: Sasanishiki (harvested in 2001) 
Test scale: 10 g per section, one series 
Seed treatment: 24 hours-dipping at 20°C 
Seed soaking: 20°C for 3 days 
Stimulation of germination: 30°C for 1 day 
Germination: 30°C for 3 days 
Investigation: 20 days after sowing 

[ Reference to Deposited Biological Materials] 
[ 0031] 

(1) 

a. Name and address of Depositary in which the present biological 
material has been deposited 

International Patent Organism Depositary, National Institute 
of Advanced Industrial Science and Technology 
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Tsukuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan 
(Postal code: 305-8566) 

b. Date on which the biological material was deposited in the 
Depositary of the item (a) 

October 20, 2003 (original deposition date) 

c. Accession number assigned upon the deposition by the Depositary 
of the item (a) 

FERM BP-08517 

(2) 

a. Name and address of Depositary in which the present biological 
material has been deposited 

International Patent Organism Depositary, National Institute 
of Advanced Industrial Science and Technology 

Tsukuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan 
(Postal code: 305-8566) 

b. Date on which the biological material was deposited in the 
Depositary of the item (a) 

October 20, 2003 (original deposition date) 

c. Accession number assigned upon the deposition by the Depositary 
of the item (a) 

FERM BP-08515 

(3) 

a. Name and address of Depositary in which the present biological 
material has been deposited 

International Patent Organism Depositary, National Institute 
of Advanced Industrial Science and Technology 

Tsukuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan 
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(Postal code: 305-8566) 

b. Date on which the biological material was deposited in the 
Depositary of the item (a) 

October 20, 2003 (original deposition date) 

c. Accession number assigned upon the deposition by the Depositary 
of the item (a) 

FERM BP-08516 
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